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A. VALLI The equations of motion can be written in the form where Q c R~ is a bounded domain, with smooth boundary (it is enough to suppose ~SZ E C3, by choosing local coordinates on aS2 as in [10 ] ; however, for the sake of simplicity, we assume a~2 E C4 and we consider as local coordinates the isothermal coordinates, see § 2); v and p are the velocity and the density of the fluid, respectively ; p is the pressure, which is assumed to be a knowri (increasing) function of p ; f is the (assigned) external force field; the constants > 0 and ( > 0 are the viscosity coefficients; p > 0 is the mean density of the fluid, i. e. the total mass of fluid divided by
The external force field f is assumed to be small in a suitable norm (see the statement of the theorem at the end of this Introduction).
In the last years this problem has been studied by several authors. At first Matsumura-Nishida [~] ] showed that there exists a solution when f = This case is much simpler than the general one, since the fluid is at rest, i. e. v = 0, and one has only to determine the density p.
Later Padula [5 ] found a solution when the bulk viscosity coefficient ( is much larger than the shear viscosity coefficient ,u. Her proof is strictly based on the structure of equation (1.1)1 (more precisely, on the presence of the term V div v ; some ideas of her proof are also used in this paper, see § 2 b ii). However, in the general physical situation the coefficients ( is not larger than J1 (for monoatomic gases the Stokes relation ) = 0 is reasonably correct; see Serrin [6 ] We need to obtain now the estimates on the boundary. Choose for instance as local coordinates the isothermal coordinates ~,(~r, qJ) (see e. g. Spivak [7] , p. 460 ; Valli [9 ] It is a pleasure to thank Prof. Giovanni Prodi for many useful conversations about the subject of this paper.
